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CLAIMS 

What is claimed is : 

1. A synthetic oligomeric compound which is 
specifically hybridi^able with a preselected RNA target and 

5 comprises; 

a first segment having at least one ribof uranosyl 
nucleoside subunit which is modified to improve the binding 
affinity of said compound to the preselected RNA target when 
compared to the binding affinity of an unmodified 
10 oligoribonucleotide to Ithe RNA target; and 

a second segment opmprising at least four consecutive 
ribof uranosyl nucleoside subunits having 2'-hydroxyl 
moieties thereon; 

said nucleoside sublimits of said oligomeric compound 
15 being connected by interhucleoside linkages which are 
modified to stabilize said linkages from degradation as 
compared to phosphodiestenr linkages. 

2. The oligomeric: compound of claim 1 further 
comprising a third segment 'comprising at least one 

2 0 ribof uranosyl nucleosic^^sut^unit which is modified to 

improve the binding affinity of said compound to the 
preselected RNA target whenl compared to the binding affinity 
of an unmodified oligoribonucleotide to the RNA target. 

3. The oligomeric compound of claim 1 which, when 

25 hybridized with said RNA target, is capable of activating a 
double -stranded RNAse enzyme po effect cleavage of said RNA 
target . 

4 . The oligomeric compound of claim 2 wherein said 
second segment is positioned between said first and said 

3 0 third segments . 

5. The oligomeric compouAd of claim 2 wherein each of 
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said first ar\d third segments comprise at least three 
subunits . 

6. The loligomeric compound of claim 2 wherein said 
second segment} comprises from four to twelve nucleoside 

5 subunits. 

7. The ctLigomeric compound of claim 6 wherein said 
second segment Comprises from five to nine nucleoside 
subunits . 

8 . The oligomeric compound of claim 2 wherein said 
10 second segment has at least five subunits and said first and 

third segments eaph have at least three subunits. 

9. The oligomeric compound of claim 8 wherein said 
second segment has\ at least seven nucleoside subunits. 



10. A synthetic oligomeric compound which is 
15 specifically hybrid\zable with a preselected RNA target and 
comprises ; 

a first segment^ 'having at least one ribof uranosyl 
nucleoside subuniti thkt^ is modified to improve at least one 
of: pharmacokinetid^-iiinding, absorption, distribution or 

2 0 clearance properties if the compound; affinity or 

specificity of said compound to said target RNA; or 
modification of the charge of said compound as compared to 
unmodified compound; anc 

a second segment comprising at least four consecutive 
25 ribofuranosyl nucleoside ipubunits having 2' -hydroxy 1 
moieties thereon; 

said nucleoside subunUts of said oligomeric compound 
being connected by internualeoside linkages which are 
modified to stabilize said linkages from degradation as 

3 0 compared to phosphodiester lUnkages . 
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omeric compound of claim 10 further 



comprising a third 
ribofuranosyl nucl 



affinity or specif 
or modification of 
to unmodified comp* 



segment comprising at least one 
oside subunit that is modified to improve 
at least one of: pharmacokinetic binding, absorption, 
distribution or clearance properties of the compound; 

:.city of said compound to said target RNA; 
the charge of said compound as compared 
und . 



12. The oligcfrneric compound of claim 10 which, when 
10 hybridized with said RNA target, is capable of activating a 

double -stranded RNA^e enzyme to effect cleavage of said RNA 
target . 

13 . The oligomferic compound of claim 11 wherein said 
second segment is positioned between said first and said 

15 third segments. 



14 . The oligometic compound of claim 11 wherein each 
of said first and third segments comprise at least three 
subunit s . 



15. The oligo 
2 0 second segment comp 
subunit s . 



ompound of claim 11 wherein said 
from four to twelve nucleoside 



16. The oligomerici compound of claim 15 wherein said 
second segment comprises! from five to nine nucleoside 
subunits . 




25 17. The oligomeric compound of claim 11 wherein said 

second segment has at leadt five subunits and said first and 
third segments each have a\ least three subunits 



18. The oligomeric compound of claim 17 wherein said 
second segment has at least seven nucleoside subunits. 
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19. A syntnjetic oligomeric compound which is 
specifically hybrtdizable with a preselected RNA target 
comprising; 

a first segment having at least one 2 / -O-C 1 _ 20 alkyl, 2' 
O-substituted C^olalkyl or 2'-fluoro modified ribof uranosyl 
nucleoside subuniti where the substitution on said alkyl is 
amino, hydroxy or qL^ alkyl ether modification; 

a second segment comprising at least four consecutive 
ribof uranosyl nucleoside subunits having 2' -hydroxy 1 
moieties thereon; ant 

said nucleoside! subunits of said oligomeric compound 
being connected by iriternucleoside linkages that are stable 
to degradation as compared to phosphodiester bonds. 



20. The oligomeric compound of claim 19 further 
15 comprising a third segment comprising at least one 2 / -O-C 1 _ 20 
alkyl, 2 ' -O-substitutedt C X _ 2Q alkyl or 2'-fluoro modified 
ribofuranosyl nucleoside subunit where the substitution on 
said alkyl is amino, hydrpxv or C^^ alkyl ether. 

A? 



21 . The oligomeric 
20 second segment is posit!* 
third segments. 



mpound of claim 2 0 wherein said 
id between said first and said 



22. The oligomeric cbmpound of claim 20 wherein each 
of said first and third segments comprise at least three 
subunits . 



25 23. The oligomeric cotnpound of claim 20 wherein said 

second segment comprises from four to twelve nucleoside 
subunits . 



24. The oligomeric compound of claim 20 wherein said 
second segment comprises from rive to nine nucleoside 
3 0 subunits . \ 
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25. The oligomeric compound of claim 20 wherein said 
second segment hcLS at least five subunits and said first and 
third segments each have at least three subunits. 



26. The ol 
5 second segment 



10 



jjgomeric compound of claim 2 0 wherein said 
ha|s at least seven nucleoside subunits. 



27. The ol 
hybridized with 
double stranded 
target . 



ijgomeric compound of claim 19 which, when 

id RNA target, is capable of activating a 
RftAse enzyme to effect cleavage of said RNA 



15 



28. The oligomeric compound of claim 22 wherein each 
of said ribofuranosyl nucleoside subunits of said first and 
said third segments is modified to include a 2 / -O-C 1 . 20 alkyl, 
2 ' -O-substituted C^.^ alkyl or 2'-fluoro and wherein the 
substitution on saiid alkyl is amino, hydroxy or alkyl 
ether. 



29. The oligdmeric compound of claim 19 wherein at 
least two of said nucleoside subunits are connected by a 
phosphorothioate, 3T -deoxy-3' -thio-phosphorothioate , 5 # - 
deoxy- 5 ' - thio-phosphorothioate , phosphorodithioate , 
20 phosphoroselenate, sV^chaoxy phosphinate, 5' -deoxy 
phosphinate, borano jjbhaijbphate , 3 ' -deoxy- 3 ' -amino 
phosphoramidate, £ ' -£pdxy-5 ' -amino phosphoramidate , hydrogen 
phosphonate, borano phosphate ester, phosphoramidate, alkyl 
phosphonate, aryl phostphonate or phosphotriester linkage. 



25 30. The oligomeric compound of claim 19 wherein each 

of the nucleoside subunits of said first segment are 
connected by phosphorothioate, 3 ' -deoxy-3 ' -thio-phosphoro- 
thioate, 5' -deoxy-5' - thifo-phosphorothioate , 

phosphorodithioate, phosphoroselenate, 3 '-deoxy phosphinate, 
30 5' -deoxy phosphinate, bor&no phosphate, 3 ' -deoxy-3 ' -amino 

phosphoramidate, 5 ' -deoxy As ' -amino phosphoramidate, hydrogen 
phosphonate, borano phosphate ester, phosphoramidate, alkyl 
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phosphonate, aryl phosphonate or phosphotriester linkages. 

31. The oligdmeric compound of claim 19 wherein each 
of said nucleoside taubunits of said first segment are 
connected by phosph^prothioate linkages. 

5 32. The oligoiAeric compound of claim 19 wherein each 

of said nucleoside dubunits of said second segment are 
connected by phosphotothioate linkages. 



33. The oligomaric compound of claim 20 wherein each 
of said nucleoside si|bunits of said third segment are 
10 connected by phosphorbthioate, 3 ' -deoxy-3 ' -thio-phosphoro- 
thioate, 5' -deoxy-5' -tlhio-phosphorothioate, 

phosphorodithioate, phbsphoroselenate , 3'-deoxy phosphinate, 
S'-deoxy phosphinate, iorano phosphate, 3 ' -deoxy-3 ' -amino 
phosphoramidate, 5 ' -dedxy-5 ' -amino phosphoramidate , hydrogen 
15 phosphonate, borano phosphate ester, phosphoramidate, alkyl 
phosphonate, aryl phosj^Lonate or phosphotriester linkages. 



34. The oligomejricl c< 
of said nucleoside subunj 
connected by phosphoroth 



expound of claim 20 wherein each 
of said third segment are 
ite linkages. 



20 35. The oligomeric bompound of claim 20 wherein each 

of said nucleoside subunitts of said first, said second and 
said third subunits are connected by phosphorothioate 
linkages . 



36. The oligomeric coVnpound of claim 19 wherein each 

2 5 of the nucleoside subunits fcf said first segment are 

connected by carbonate, carbamate, silyl, sulfur, sulfonate, 
sulfonamide, formacetal, thibf ormacetal , oxime, 
methyleneimino , methylenemetftyl imino , methylenehydrazo , 
methylenedimethylhydrazo, me tihyleneoxymethyl imino or 

3 0 methylenecarbonylamino linkages . 



37. The ol 
of the nucleosid 
connected by car! 
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Lgomeric compound of claim 2 0 wherein each 
5 subunits of said third segment are 
onate, carbamate, silyl, sulfur, sulfonate, 
sulfonamide, foriAacetal, thiof ormacetal , oxime, 
methyleneimino, nfethylenemethylimino, methylenehydrazo, 
methylenedimethyltoydrazo, methyleneoxymethylimino or 
methylenecarbonyl^mino linkages. 
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38. A synthetic oligomeric compound which is 
specifically hybricMzable with a preselected RNA comprising 
at least twelve ribtof uranosyl .nucleosides in a sequence; 

said nucleoside subunits being joined by 
internucleoside bondte which are more stable to degradation 
as compared to phospfcodiester bonds; 

the compound having two wing portions interspaced by a 
gap portion; 

each comprising at least one modified 
^modified nucleoside subunit is 
ist one of: pharmacokinetic 
^ribution or clearance properties of 
ix specificity of said compound to 
said target RNA; or modification of the charge of said 
compound as compared to unmodified compound; 

the gap portion having at least four consecutive 
ribonucleoside subunits . 



the wing portions 
nucleoside subunit , 
modified to improve 
binding, absorption 
the compound; affinity 



25 39. The oligomeric dompound of claim 38 wherein said 

gap portion has at least f\_ve consecutive ribonucleoside 
subunits . 



40. A synthetic oligomeric compound comprising, in 
sequence ; 

30 a first segment having ^ plurality of 2'-0-alkyl 

nucleoside subunits ; 

a second segment having alt least four consecutive 2 
hydroxyl ribonucleoside subunits; and 

a third segment having a plurality of 2'-0-alkyl 
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nucleoside subunitsV and 

the nucleoside \subunits of the oligomer being joined by 
phosphorothioate intfernucleoside linkages. 

41. The oligomeiri^ compound of claim 40 wherein said 
5 second segment has abreast five consecutive 2 , -hydroxyl 

r ibonuc 1 eo t ide subui 

42. The oligomericX compound of claim 40 wherein said 
oligomer is specifically jpybridizable with a preselected 
RNA. 
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43. A method for specifically cleaving a preselected 
RNA comprising contacting said RNA with an oligomeric 
compound comprising at least twelve ribof uranosyl 
nucleosides subuniVs in a sequence which is specifically 
hybridizable with skid preselected RNA; 

said nucleoside^ subunits being joined by 
internucleoside bonds\ which are more stable to degradation 
as ccpmpared to phosphoMiester bonds; 

the compound having at least one segment comprising at 
least one modified nucleoside subunit, which modified 
nucleoside subunit is modified to improve at least one of: 
pharmacokinetic binding, absorption, distribution or 
clearance properties of th& compound; affinity or 
specificity of said compound to said target RNA; or 
modification of the charge oV said compound as compared to 
an unmodified compound; 

said compound having a fdrther segment having at least 
four consecutive 2' -hydroxy 1 r Ibonuc leos ide subunits. 



44. The method of claim 43\ wherein said further 
segment has at least five consecutive ribonucleoside 
3 0 subunits. 



45. A method for treating an brganism having a disease 
characterized by the undesired production of a protein 
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comprising contacting the organism with an oligomeric 
compound of the invention having a sequence of nucleoside 
subunits capable oV specifically hybridizing with a 
complementary strarid of ribonucleic acid with at least one 
5 of the nucleoside silbunits being modified to improve at 
least one of: pharmacokinetic binding, absorption, 
distribution or clearance properties of the compound; 
affinity or specificity of said compound to said target RNA; 
or modification of theWarge of said compound as compared 
10 to unmodified compound A a plurality of the nucleoside 

subunits being located dki a consecutive sequence and having 
2 ' -hydroxyl-pentofuranosyl sugar moieties. 




46. A compositions including a pharmaceutically 
effective amount of an olibomeric compound in a pharmaceuti- 
15 cally acceptable diluent oA carrier, said oligomeric 
compound comprising a sequence of nucleoside subunits 
capable of specifically hybikdizing with a complementary 
strand of RNA wherein a plurality of the nucleoside subunits 
of the oligomeric compound arts modified to improve at least 
one of: pharmacokinetic bindiAg, absorption, distribution or 
clearance properties of the compound; affinity or 
specificity of said compound td said target RNA; or 
modification of the charge of skid compound as compared to 
an unmodified compound; wherein te further plurality of the 
25 nucleoside subunits have 2 ' -hydrd^cyl-pentof uranosyl sugar 
moieties . 



30 



35 



47. A method for In. vitro modification of a sequence- 
specific target RNA comprising contacting a test solution 
containing a dsRNase enzyW^ajid said target RNA with an 
oligomeric compound havir^\ a sequence of nucleoside subunits 



capable of specifically fhyi 



dizing to said target RNA where 



at least one of the nuclUosVce subunits is modified to 
improve the affinity or spedolficity of said compound to said 
target RNA; and where a plurality of the nucleoside subunits 
have 2 ' -hydroxyl-pentofuranosyl sugar moieties. 
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48. A method! of concurrently enhancing hybridization 
and dsRNase enzyme \ activation in an organism comprising 
contacting the orgdhism with an oligomeric compound having a 
sequence of nucleoside subunits capable of specifically 
hybridizing to a corrtplementary strand of target RNA, where 
at least one of the hucleoside subunits is modified to 
improve at least one lof : pharmacokinetic binding, 
absorption, distributkon or clearance properties of the 
compound; affinity or specif icity of said compound to said 
target RNA; or modification of the charge of said compound 
as compared to unmodified compound; wherein a plurality of 
the nucleoside subunitb have 2 ' -hydroxy -pent of uranosyl sugar 
moieties ♦ 



49. A synthetic oligomeric compound which is 
15 specifically hybridizabie with a preselected RNA target 
comprising; 



20 



a first segment in 
nucleoside subunit ; 

a second segment 
nucleoside subunits locat 
having 2' -hydroxy 1 moieti 



uding\ at least one surrogate 



ising at least four ribof uranosyl 
in a consecutive sequence and 
thereon; and 

said nucleoside subunits of said oligomeric compound 
being connected by internuclLeoside linkages that are stable 
to degradation as compared to phosphodiester bonds. 



25 50. The oligomeric compound of claim 49 wherein said 

surrogate nucleoside subunit \is a peptide nucleic acid 
subunit . 



51. The oligomeric compcLnd of claim 49 wherein said 
surrogate nucleoside subunit iL a morpholino nucleoside 
3 0 subunit. 



52. The oligomeric compound of claim of 49 wherein 
said surrogate nucleoside is a cWclobutyl nucleoside. 



ISIS-2484 



- 118 - 



PATENT 

53. The oligomferic compound of claim 49 wherein said 
surrogate nucleoside \is a pyrrolidine nucleoside. 



54. A syntheticl oligomeric compound which is 
specifically hybridiz^ble with a preselected RNA target 
comprising; 

a first segment ilncluding at least two nucleoside 
subunits ; 

said nucleoside siibunits of said first segment being 
connected by non-phospiorus internucleoside linkages ,- 

a second segment domprising at least four consecutive 
ribofuranosyl nucleoside subunits having 2' -hydroxy 1 
moieties thereon; and 

said nucleoside subunits of said second segment being 
connected by internucledbide linkages that are stable to 
15 degradation as compared to phosphodiester bonds. 



10 



55. The oligomeric 
non -phosphorous linkages 
sulfur, sulfonate, sulf or 
oxime , methyleneimino, 



[compound of claim 54 wherein said 
rbonate, carbamate, silyl, 
e,' formacetal, thiof ormacetal , 
enemethyl imino , methylene - 
razo or 



2 0 hydrazo , methylenedimet 

methyleneoxymethylimino, m^tihylenecarbonylamino 
internucleoside linkages 



56. The oligomeric conVpound of claim 54 wherein said 
25 non -phosphorus internucleosike linkages are formacetal, 
thiof ormacetal , methylenemethylimino, methylenedimethyl - 
hydrazo, methyleneoxymethylim\j_no or methylenecarbonylamino 
internucleoside linkages. 



57. The oligomeric compound of claim 54 said 
3 0 nucleoside subunits of said sedbnd segment being connected 
by phosphoro-thioate internucleoside linkages. 



58. A synthetic oligomeric \ compound which is 
specifically hybridizable with a preselected RNA target 
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comprising; 

a first segment! including at least three nucleoside 
subunits ; 

said nucleoside! subunits of said first segment being 
5 connected by alternating phosphorus, non- phosphorus 
internucleoside linkages ; 

a second segment! comprising at least four consecutive 
ribofuranosyl nucleosB.de subunits having 2' -hydroxy 1 
moieties thereon; and' 
10 said nucleoside sVibunits of said second segment being 

connected by internucleoside linkages that are more stable 
to degradation as compared to phosphodiester bonds. 

59. The oligomericl compound of claim 58 wherein said 
non -phosphorous linkages lare carbonate, carbamate, silyl, 

15 sulfur, sulfonate, sulf oriamide , formacetal, thiof ormacetal , 
oxime , methylene imino , methylenemethyl imino , methylene - 
hydrazo, methylenedimethylhydrazo or 
methyl eneoxymethyl imino, n^thylenecarbonylamino 
internucleoside linkages . 

20 

60. The oligomeri^ ca/ljlpound of claim 58 wherein said 
non -phosphorus internuc^e6side linkages are formacetal, 
thiof ormacetal , methylenemethyl imino, methylenedimethyl- 
hydrazo, methyleneoxymethyliip.no or methylenecarbonylamino 

25 internucleoside linkages. 

61. The oligomeric compound of claim 58 wherein said 
nucleoside subunits of said second segment are connected by 
phosphorothioate internucleosifcLe linkages . 
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62. A synthetic oligomerik: compound which is 
specifically hybridizable with ^ preselected RNA target 
comprising; 

a first segment including a\: least two nucleoside 
subunits ; 

said nucleoside subunits of Wid first segment being 



# 
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connected by 3' -deoxy-3 ' - thio-phosphorothioate , 5'-deoxy-5'- 
thio-phosphorothioate , phosphorodithioate , 
phosphoroselenate , 3 ' -deoxy phosphinate , 5 ' -deoxy 
phosphinate, boVano phosphate, 3 ' -deoxy-3 ' -amino 
5 phosphoramidate A 5 ' -deoxy- 5 ' -amino phosphoramidate , hydrogen 
phosphonate, borkno phosphate ester, phosphoramidate, alkyl 
phosphonate, aryl phosphonate or phosphotriester phosphate 
linkages; and 

a second segment comprising at least four consecutive 
10 ribofuranosyl nucleoside subunits having 2' -hydroxy 1 
moiet ies thereon ; and 

said nucleoside subunits of said second segment being 
connected by internUcleoside linkages that are more stable 
to degradation as compared to phosphodiester bonds. 

15 63 • The oligomaric compound of claim 62 including a 

third segment of at lWast two nucleoside subunits, said 
nucleoside subunits of said third segment connected by 3 ' - 
deoxy-3' - thio-phosphoitothioate , 5' -deoxy-5' -thio-phosphoro- 
thioate, phosphorodithioate, phosphoroselenate , 3' -deoxy 

20 phosphinate, 5' -deoxy pWgphinate, borano phosphate, 3'- 
deoxy-3 ' -amino phospho^im^ .ate, 5 ' -deoxy- 5 ' -amino 
phosphoramidate, hydrobdfc/ phosphonate, borano phosphate 
ester, phosphoramidate, all^yl phosphonate, aryl phosphonate 
or phosphotriester phosphkte linkages. 

25 64 • The oligomeric compound of claim 62 wherein said 

nucleoside subunits of saici first and third segments are 
connected by phosphorodithioate, phosphoroselenate, 3 '-deoxy 
phosphinate, 3 ' -deoxy-3 ' -amitao phosphoramidate, 
phosphoramidate, alkyl phospmonate, aryl phosphonate or 

30 phosphotriester phosphate lirrkages. 

65. A synthetic oligomeric compound which is 
specifically hybridizable with ^ preselected RNA target and 
comprises ; 

a first segment having at lkast one ribofuranosyl 
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nucleoside subunijp that is not a DNA or RNA major building 
block nucleoside; 

a second segrfcent comprising at least four consecutive 
ribofuranosyl nucleoside subunits having 2 / -hydroxyl 
5 moieties thereon; 

said nucleoside subunits of said oligomeric compound 
being connected by linternucleoside linkages which are 
modified to stabilise said linkages from degradation as 
compared to phosphofeiester linkages. 

10 66 • The compouhd of claim 65 wherein said first 

segment nucleoside stobunit is selected from nucleosides 
having xanthine, hypdxanthine , 2 -aminoadenine , 6- alky 1 
derivatives of adenirie and guanine, 2-alkyl derivatives of 
adenine and guanine, V-alkyl derivatives of adenine and 

15 guanine, 5-halouracil tand cytosine, 5-propynyl uracil and 
cytosine, 6-azo uracil!, cytosine and thymine, 5 -uracil 
(pseudouracil) , 4-thioliracil , 2 thio uracil and cytosine, 8- 
halo, amino, thiol, thoioalkyl, hydroxyl adenine and guanine, 
and 5-trif luoromethyl uracil and cytosine, as their 

20 heterocyclic base 

67. A syntheti(^o^g<pmeric compound which is 
specifically hybridizable\yith a preselected RNA target and 
comprises ; 

a first segment havinb at least one ribofuranosyl 
2 5 nucleoside subunit excluding the nucleoside group consisting 
of adenosine, 2 ' -deoxyadenofeine , guanosine, 2'- 
deoxyguanosine, cytidine, 2 1-deoxycytidine , uridine and 2'- 
deoxythymidine ; 

a second segment comprising at least four consecutive 
30 ribofuranosyl nucleoside subAnits having 2' -hydroxyl 
moieties thereon; 

said nucleoside subunits lof said oligomeric compound 
being connected by internucledside linkages which are 
modified to stabilize said linkages from degradation as 
35 compared to phosphodiester linkages. 
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68. A mkmmalian ribonuclease having the activity of 
catalyzing thd degradation of a double stranded substrate 
wherein one of\said strands of said substrate is a mRNA and 
the other of s<&_d strands of said substrate comprises a 

5 compound havingUn sequence a first segment comprising a 
plurality of 2' Modified nucleoside subunits and a second 
segment comprisirib at least four consecutive ribof uranosyl 
nucleoside subunits having 2'-hydroxyl moieties thereon, 

69. A mammalian ribonuclease of claim 68 wherein said 
10 subunits of said compound are joined by phosphorothioate 

internucleoside linkages or phosphodiester internucleoside 
linkages . 

70. A mammal ianl ribonuclease of claim 68 wherein said 
subunits of said first! segment of said compound are joined 

15 by phosphorothioate internucleoside linkages. 

.71. A mammalian ribonuclease of claim 70 wherein said 
subunits of said second teegment of said compound are joined 
by phosphodiester internucleoside linkages. 



72. A mammalian rib&nuclease of claim 70 wherein said 
20 subunits of said second segment of said compound are joined 
by phosphorothioate internucleoside linkages. 



73. A mammalian ribonlclease of claim 68 wherein said 
subunits of said first segment of said compound are 2'-0- 
alkyl nucleoside subunits. 



25 



30 



74 . 

(A) 
(B) 
(D) 



A mammalian ribonuclease of claim 68, wherein: 

said activity is inhibited by NaCl; 

said activity requires Mg++; and 

said mammalian ribonuclease has an apaprent 

molecular weight, as determined by SDS-PAGE, of 

about 50 to about 80 kilodaltons. 



# 
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75. A matamalian ribonuclease of claim 68, wherein said 
ribonuclease idi isolated from nucleii. 




76. A mamnklian ribonuclease of claim 68, wherein said 
ribonuclease is ^solated from cytosol 

5 77. The mamitalian protein of claim 68, wherein said 

ribonuclease is isAlatable from human cells or tissues. 

78. A double -stranded RNA substrate comprising a 
duplex of a first oligonucleotide and a second 
oligonucleotide, wher&in 
10 (A > said first ahd said second oligonucleotide each 

have a centred, portion having at least four 
consecutive ribof uranosyl residues having 
phosphodiesteiA linkages, wherein said central 
portions are b^se-paired with each otehr in said 
15 duplex; 

(B) at least one of\said first and said second 

oligonucleotides^ have portions flanking said 
central portions \having chemical modifications 
which make them resistant to single-stranded 
nucleases 



79. A double -stranded R^IA substrate comprising a 
duplex of a first oligonucleotide and a second 
oligonucleotide , wherein 

(A) said first and said Second oligonucleotide each 
have a central portion having at least four 
consecutive ribof urandsyl residues having 
phosphodiester linkageb, wherein said central 
portions are base-pair^ with each otehr in said 
duplex; 

(B) at least one of said firtet and said second 
oligonucleotides have portions flanking said 
central portions having clhemical modifications 
which make them resistantlto single-stranded 
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nucleases \and increase their affinity for the 
otehr oligonucleotide of the duplex. 

80. A double -stranded RNA substrate of claim 78, 
wherein said chemical modifications are phosphorothioate 

5 linkages or 2 / -methoxy modifications. 

81. An affinity matrix comprising the dsRNA substrate 
of claim 78 . 

82. A method of purifying a ribonuclease or non- 
degradative RNA-binding protein comprising contacting a 

10 sample containing said ribonuclease or non-degradative RNA- 
binding protein with the affinity matrix of claim 81. 



15 



20 



oligomeric compound comprising, in 



83. A synthetic 
sequence ; 

a first segment having a plurality of 2'-0-alkyl 
nucleoside subunits bfeing joined by phosphorothioate 
internucleoside linkages; and 

a second segment lhaving at least four consecutive 2'- 
hydroxyl ribonucleosidfe subunits being joined by 
phosphorothioate internucleoside linkages or by 
phosphodiester internudl^eoside linkages. 



84. A compound I of Vctlaim 83 further comprising a third 
segment having a plurality of 2'-0-alkyl nucleoside subunits 
being joined by phosphorbthioate internucleoside linkages, 
said second segment beini positioned in said oligomeric 
25 between said first and sdid third segments. 



85. A compound of claim 83 wherein said second segment 
has phosphodiester internucleoside linkages . 



86. A compound of cliim 83 wherein said second segment 
has phosphorothioate interrlucleoside linkages. 
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87. A synthetjic oligomeric compound comprising, in 
sequence ; 

a first segment having a plurality of 2'-0-alkyl 
nucleoside subunits] being joined by phosphorothioate 
internucleoside linkages, • 

a second segmeAt having at least four consecutive 2'- 
hydroxyl ribonucleotide subunits joined by phosphorothioate 

s or by phosphodiester 
s, and 

ving a 'plurality of 2'-0-alkyl 
ing joined by phosphorothioate 



internucleoside link 
internucleoside li 
10 a third segm 

nucleoside subunits 
internucleoside linka 



88. A compound of\ claim 87 wherein said second segment 
has phosphorothioate internucleoside linkages, 



15 89 ' Use of said ribonuclease of claim 68 for treating 

an organism having a disease characterized by the undesired 

encoded by said mRMA. 



production of a prote: 



90. Use of said Abonuclease of claim 68 for 
identifying one of saidYriRNA or a protein encoded by said 

20 mRNA. 

91. Use of said ribcWclease of claim 68 for 
diagnosing an aberrant state in an organism associated with 
a protein encoded by said mRNA. 



92. A mammalian ribonuckease having the activity of 
25 catalyzing the degradation of\a double stranded substrate 

wherein one of said strands o A said substrate is a mRNA and 
the other of said strands comprises a compound of claim 1. 

93. A double -stranded RNA substrate of claim 78, 
wherein one of said oligonucleotides has the nucleotide 

3 0 sequence of SEQ ID NO: 8. 




